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TECHNICAL PRCGRESS IN SOVIET POWER ENGINEERLNG

Vv, T, Veyts
Corr ¥, Acad 31 (USSR

i oL Only the main achievements in the technical progress ¢f Soviet electric-
" power production will be noted in this article.

, At pregent, the main sources of eleciric power ave ateam-electric plants. i
In 1940, their output was aboub 90% of the total pover production in the USSR. i
?- . In 1950, despite an apprecisble increase in the cutput of hydrcelsctric pover,

they still accounted for four-f£ifths o the “otal power preductien,

In future ‘fivenyear plans, the output of hydroelectxic power stations
will shov an annusl increage, largely due tc construction of the Stalingrad,
Kuybyshev, Kakhovka, and other new high.power hydroelectric stations.

Use of Local Fuels
Vo = """ Opa of the most remarkable successes of Soviet power engineering is the
utilization of local fuels made possible by progressive methods of preparatj}on
and combustion. Effective methods have been develcped for combustion of over
r . 60 types of fuel with the most diverse properties: high motsture content (up
< T to 55%), high ash content (up. to 60% of the dry mass), negligibdle yleld of
y volatile gases (3b of the fuel mass), low ash melting polnt, high sulfur con-
tent, different caking characteristics, ete.

- Utilizetion of local fuels was particularly important during World War TI,
when the USSR was cbliged to do without Denets coal and convert many power in-
stallations to other types of fuel. It was only a fev months, however, before
the converted installations were operating reliably and economically on local ]

" fuels.
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Since the war, regional gteam-electric power plants, operating on local
uels, have produced over 751; of the total electric power. Further improvements
along these lines depend on better methods of ash ard sulfur recovery, chemical
wtiiization of various types of fuel 1in power stativas, new methods of ueing i
ash as vaw material for industry, etc. '

Steam With High Initial Parameters

Ancther significant trend in Soviet power engineering 18 the introduction
of steam with high initial preecures and temperatures. Conversion of electric
rower stations from an initial steam pressure of 15 atm and a temperature of
3509 to 30 atm and 4000 provides & 25.30% saving in fuel consumption. Conver-
sicn from 30 atm and LOO® 4o 100 atm and 500° will effect & further saving of
13 nll&'ﬁu Even before the war, Soviet electric power atations were converted to
the high-standard parametisrs of 29 atm and 400° (at the turbines).

51111 another noteworthy Soviet achievement was an originsl unifiow dboiler,
desigued in 1943 by L. K. Ramzin, for which he received a Stalip Prize.

- During the postwar Stelin Five-Year Plan, Soviet plants have been building

- powerful boilers and turbines with initiel steam pressures cof 90-100 atm and
temperatures of 480.500°. Theoretical and experimental work is now being con-
ductgd gn converting to 3pper»high initial parameters 1l.e., 170-250 atm and
550-600% .-

VCLCLATY SweS o= ; D032

gteam per hour as compared with 230 tons per hour. today, and the maximum power
of turbines built by the Petersburg Metal Plant {now IMZ, the Leniungrad Metal
Plant imeni Stalin) was 1,200 kw. Until the revolution, only 26 turbipes with

a total power of 9,000 kw had been produced. Since then, turbogeneratora with
a pcver of 100,000 kw each have been put in operation. The 100,000-kw turbine
prcduced by IMZ in 1938 - 1939 was the first high-speed, 3,000 rpum, two«cylinder
/[61c] machine in the world. .

Tn prerevcluticnary Russis hoilers did not produce more than 10 ‘tons of

To 1946, a 100,000-kw, single-shaft turbogenerator unit {3,000 rpm) was
built by IMZ and the "Elektrosila™ Plant, TIts initial steam parameters were
90 satm and L80°. Its welght, 265 tons, was no greater than that of the 29.atm
turbine with the same power output. For this machine the "Elektrosila" Plant
built a hydrogen-cooled, 100,000-kw generator. The sclentists, designers, and
engineers of both plante vere twice awarded a Stalin for this work.

Automatic Process Control

] Automatic process control is being extensively introraced in power stations.
Its use increases boiler efficiency by 2-3%, which would mean a saving of about
10,000 tons-of fuel per year in a 200,000 kw station. ’ !

Several series of improved automatic devices, such as the VIT, TeKII, the i
Teploavtomat, etc., have been manufactured for boiler operation. - Complex :
automatic cq}p;j;‘xg}_ of boilers includes automatic regulation of water supply, :

. combustion, steam temperature, fuel delivery, etc, Two groups vere awarded : :
Stalin Prizes in 1946 and 1948 for designing automatic boller gcontrols and in- :
troducing them é_ﬁ‘,,industry. ’

Improvements are also being made for the electrical components of stations,

e.g., protective relays, automatic repeated reclosing, sutomatic devices for
" gwitching in power reserves, etc. b

During the postwar Five-Year Plan, considerable progress has been made in

autamatic control of steam-electric power stations, but the introduction of

complex, automatic control in all steam-electric power stations is still one of
the most -urgent tasks of Soviet power engineers.
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Tn recent yeurs, the efficiency of steam-electric pover stations hes doubled,-
but there is room for further.improvement, both in this respect and in reducing
fuel consumption. Among such improvements are: new types of high-power bollers
and steam turbines with super-high initial steam parameters; better control equip-
ment for steam.electric power stations; use of mercury-vapor turbines inp enter-
prises and electric pover stations; use of gas turbines cperating on solid fuel
in low. or medium-pover electric stations; greater utilization of waste beat-in.
-induatetal erterprisesy!cRuBGHkLWENtyation of fuel inpeveristatlons;.and!pevs
types-of poweriéirculits. ’

e

HAydroelectric Stations

Great progrees has also been made in the development of hydroelectric sta-
tions. The first hydroelectric station in the USSR was the Volga, vwhich began
operation in 1926, It war followed by the Dnepr, Svir, Sherbakovo, and ~ther:.-
After the war, the "< “igrad Metal and "Elektrosila”™ plante built hydraulic
turbines (102,0C" hp, #fficiency 93%) and generators to pewdquip! the.Dpepristétion.
The two groups vesponsible for thjs work vere awarded a Stalin Prize in 1950.

Governmental plans ‘call for completion within ) years of a 2,000,000-kw
hydroelectric station at Kuybyshev snd a 1,700 ,000-kw station at Stalingrad.
These stations will produce 20 billion kwhr per year. When they are in opera-
tion, the large systems of the Center (Tsentr), headed by the Moscow system, ...
and those of the Volga (from Kuybyshev to Astrakhan) and the central black-earth
regius will be combined. To transmit power from these high-power stations t
Moscow, distances of 800-1,000 km, 400-kv ac networks will be used. :
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